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DETAILED ACTION 
Claim Objections 

Claims 1 and 2 are objected to because of the following informalities: Claims 1 and 2 contain the 
phrase "an anodized film-containing aluminum alloy". This language is awkward. Does applicant intend 
to claim an anodized film on an aluminum alloy, or an anodized film formed of an aluminum alloy? If the 
latter is the case, it is not clear how the anodized film would consist essentially of Al and Mg when it is 
an oxide film and would necessarily contain oxygen. Also, would the film be present only with the 
substrate? Appropriate correction is required. 

Claim Rejections - 35 USC S 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed in the 
United States before the invention by the applicant for patent or (2) a patent granted on an application for patent by 
another filed in the United States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
application filed in the United States only if the international application designated the United States and was 
published under Article 21(2) of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Hasegawa et al (US 5,988,262). 
Hasegawa teaches a sputtering target comprising an aluminum alloy. The alloy comprises aluminum 
having a purity of at least 99.9 wt% and contains 0.1-3.0 wt% of an element such as Mg. Regarding the 
term "anodization adapted", this term is not considered to structurally limit the alloy. Upon exposure to 
air, the target material would form a 'native oxide' layer. An inherent film formed upon exposure to air is 
considered a film, and the term "anodized" is does not structurally define the film over that which would 
be formed by the prior art. 
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Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by Hasuo et al (JP 10- 
088271). Hasuo teaches an aluminum alloy having 99.9 wt% purity Al, and 0.35-2.5 wt% Mg. The alloy is 
suitable used in plasma chambers and plasma treatment apparatus. While Hasuo teaches the addition of 
silicon, an example is given wherein the silicon is 0.08 wt%. Applicant states that the presence of silicon 
in the range of 0.2-1.0 wt% would form Mg2Si. The example given has less than this amount, and is 
therefore considered to not materially affect the basic and novel characteristics of the alloy. The example 
referred to also contains 0.19 wt% Fe, but is not considered to materially affect the alloy. 

Allowable Subject Matter 

Claim 4 is allowed. 

Response to Arguments 
Applicant amended claims 1 and 2 with language reflecting an anodized film in addition to an 
aluminum alloy. This has been interpreted as an alloy having an anodized film. Regarding Hasegawa, 
applicant argues that there is no presence of an anodized film. As stated above, upon exposure to air the 
alloy substrate would inherently form an oxide layer. A teaching of the reaction of an aluminum alloy 
with air is given in US Patent 6,713,188 in col. 6, lines 20-27. It is considered to meet the limitation of a 
film. Regarding Hasuo, applicant argues that silicon is present in an amount of 0.2-1.0 wt% and alloys 
falling within this range would be materially effected. As stated above, Hasuo gives an example where 
silicon is 0.8 wt%, which is outside of the range which applicant states would materially affect the alloy. 
Furthermore, the presence of 0.19 wt% Fe is not considered to materially affect the alloy. Regarding 
Thach, applicant's arguments and amendments have overcome the rejection of the previous office action. 
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Conclusion 

THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time policy as set 
forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 



Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Jennifer C McNeil whose telephone number is 571-272-1540. The examiner can 
normally be reached on 9AM-6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Deborah Jones can be reached on 571-272-1535. The fax phone number for the organization where this 
application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



"Jennifer McNeil 
January 21, 2005 
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FIG. 2 is a schematic top view of a structure 200 which forms an interface 307 between aluminum alloy 302 and 

comprises an aluminum alloy (not shown) under an anod- anodized layer 304. Typically, this anodized layer 304 

ized coating layer 204 having defects 208. ranges in thickness from about 0.3 mil (8 fan) to about 4.0 

FIG. 3A is a schematic of a photomicrograph which mil (100 /on). We discovered that the cause of defects 311 

shows a cross-sectional view of an aluminum alloy 302 and 5 on the upper surf ace 309 of me section 300 of the processing 

anodized coating layer 304, structures which led to the chamb f. r wa » was me , formaUon ° f ^7«aUons 308 of 

defects 208 shown on the upper surface 209 of anodized 1 and,m P Un '5 r com P ound f we " P«f nt m 

coatin 204 in FIG 2 aluminum alloy. The agglomerations 308 formed 

* r , , . t conduits or channels 310 which extended through parts of 

FIG. 3B is a schematic of a photomicrograph which ^ body 303 of the 6061 alloy and into the anodized coating 

shows a cross-sectional view of an aluminum alloy 322 of 3Q4 {Q duce defects 3n 0Q ^ SUfface 309 of 

the present invention where no defects are observed on the anodized mtin 304 . M a result corrosive lasma 

upper surface 329 of anodized coating layer 324. for cxample> wcrc able to pC netrate through channels 310, 

DETAILED DESCRIPTION OF THE downward through anodized coating 304 and were able to 

INVENTION 15 attac k aluminum present at the interface 307 between anod- 
ized coating 304 and body 303. The mechanism illustrated 

As a preface to the detailed description, it should be noted m mG 3 Ae xplains the defects 208 which were observed on 

that, as used in this specification and the appended claims, the upper sur f aces 0 f ano dized 6061 aluminum process 

the singular forms "a", "an", and "the" include plural chambers> as mutated in FIG. 2. 

referents, unless the context clearly dictates otherwise. {{ ^ imp0Tian{ {Q mention mat for a » bare » 6061 ^ 

The present invention is to provide a semiconductor wruch forms a native oxide about 30 k to about SP'A thick 

processing apparatus which is resistant to corrosive process- J ggg exposure to " air, agglom erations of impurities at the 

ing conditions. FIG. 1 shows a schematic of a conventional upper surface of the alu minum alloy at the time of fo rmaUon 

reactor chamber 100 used for semiconductor substrate fab- ofthe native o ga VTa^e^oblems in the native oxjti e 

rication processes, such as chemical vapor deposition si milar to andTvenmore severe than those described with 

(CVD) or etching. Such processes typically subject the Aspect to anodized laye rs. The presence of such agjjom^ 

components within the chamber to corrosive halogen- "erations can drastically degrade the protection which other- 

containing species 118. Particularly corrosive are the gas ^ mignt be aff ordcd by the native oxide, 

mixtures typically used to plasma clean the chamber l ron is a problem metal which may cause corrosion when 

components, such as gas mixtures of carbon tetrafluonde 3Q nt ^ m ^ um]nnm alloy used ^ semiconductor pro- 

with mtrous oxide (CFVN 2 0) and tetrafluoroethylene with cessi ^ Durin manufacture of m 

oxygen (CJJOJ, for example and not by way of limitation. ^ { agglomerates of iron-containing compounds are 

During semiconductor processing chamber components are fr tl formed the ^ A { number of the 

subjected to high temperatures ranging from 100 C. to agglomerations 308 shown in FIG. 3A include iron or 

about 450 C. and to corrosive halogen-containing gas 35 itoamConixMog compounds, which are present at various 

mixtures during periodic chamber cleaning. locations within the aluminum alloy The iron-containing 

Referring to FIG. 1, certain chamber components, such as agglomerates may appear in and on the surface of an alloy 
perforated plate 110 (which functions both to deliver process sneet> D iu e t, or extruded part. For applications in industries 
gases into the chamber and as an RF electrode for exciting omer than the semiconductor industry, these agglomerates 
a plasma) and susceptor 112 (which supports the semicon- 4Q do not pose a prob i e m. However, in the case of semicon- 
ductor substrate 114 and also functions as an RF electrode) ductor pr0C essing equipment, the presence of iron- 
are conventionally constructed of aluminum with a surface containing agglomerates in the starting material used to 
protected by an anodized coating. fabricate a processing vessel (or other apparatus internal to 

The most commonly used aluminum alloy in semicon- a processing chamber) can cause a major problem. Agglo in- 
ductor processing equipment is 6061. To enable the alumi- 45 erates 308 including the iron-containing compounds present 
num alloy to resist corrosion, an anodized protective layer is at the interface 307 between body 303 and protective 
applied over a surface of the aluminum alloy which is to be anodized coating 304 contribute to the formation of tunnels 
exposed to the corrosive processing environment. To obtain 310 through anodized coating 304 to the base aluminum in 
the best corrosion resistance and longest acceptable perfor- body 303. The tunnels 310 expose the base aluminum to 
mance lifetime for the apparatus, the article is fabricated in 50 various processing chemicals which can corrode aluminum 
a particular manner. For best results, the aluminum alloy alloy body 303. This is particularly true for applications of 
used for the body of the article should be formed from a aluminum in semiconductor processing apparatus in which 
specialized clean aluminum alloy. corrosive chlorine or fluorine-containing etchant gases and 

FIG. 2 shows a schematic top view of a semiconductor plasmas generated from these gases are employed, 

processing apparatus component 200 which was fabricated 55 Eventually, if the corrosion is severe enough, entire areas of 

from a 6061 aluminum alloy (not shown) protected by an the apparatus surface can flake off into the semiconductor 

anodized coating 204. However defects 208 appeared on the processing chamber and contaminate subsequent processing 

surface 209 of anodized coating 204 after exposure of operations performed within the processing chamber. While 

apparatus component 200 to a plasma etch environment. The the iron itself imparts no major beneficial quality to the 

defects 208 became sufficiently severe with time that con- 60 alloy, the cost of removal of the iron from the alloy increases 

taminant particulates began to flake off in area 212 due to the manufacturing cost of the alloy. As the iron content goes 

presence of defects 208. down, cost to manufacture the aluminum alloy goes up. 

FIG. 3Ashows a schematic of a cross-sectional view of a As described above, with respect to semiconductor pro- 
section 300 of a semiconductor processing chamber wall cessing apparatus, there are particular impurities, both in 
(not shown) where the chamber wall included a 6061 65 elemental and compound form which need to be controlled 
aluminum alloy 302 having a protective anodized layer 304 if the aluminum alloy is to be used for semiconductor 
over the upper surface 305 of aluminum alloy 302, which processing applications. We have discovered that elements 



